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CONTROL INFORMATION SENDING
METHOD, CONTROL INFORMATION
RECEIVING METHOD, AND DEVICEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage of International

Patent Application No. PCT/CN2016/095032 filed on Aug.
12, 2016, which 1s hereby incorporated by reference 1n 1ts

entirety.

TECHNICAL FIELD

Embodiments of the present invention relate to the field of
communications technologies, and in particular, to a control
information sending method, a control information receiving
method, and a device.

BACKGROUND

In Long Term Evolution (Long Term Evolution, LTE),
subirames are classified into uplink subirames and downlink
subirames. A base station sends downlink control informa-
tion or downlink data to user equipment (User Equipment,
UE) by using a downlink subirame. The downlink control
information may be uplink scheduling information or the
like. After receiving the uplink scheduling information, the
UE prepares uplink data based on indication of the uplink
scheduling information, and then sends the prepared uplink
data to the base station 1n a resource location indicated by
the uplink scheduling information. In this process, a time of
preparing the uplink data by the UE 1s usually greater than
or equal to 4 ms.

With continuous development of technologies, in the
future 57 Generation Mobile Communication (the 57 Gen-
eration Mobile Communication, 5G), a self-contained (seli-
contain) subframe gradually emerges through evolution.
Different from the uplink subirame or the downlink sub-
frame 1n LTE, the self-contained subirame includes both
downlink control information and uplink data 1n a time
interval (time interval). There 1s an interval between the
downlink control information (which 1s, for example, uplink
scheduling information) and the uplink data. After receiving
the uplink scheduling information, the UE prepares the
uplink data in the interval, and then sends the uplink data.

However, the uplink scheduling information and the
uplink data coexist in the seli-contained subirame in the
time 1nterval, and the interval between the uplink scheduling,
information and the uplink data i1s very small. There 1s no
suilicient time for the UE to prepare the uplink data 1n such
a small interval. Therefore, for the self-contained subframe,
how to send the uplink scheduling information by the base
station so that the UE prepares the uplink data based on the
uplink scheduling information and sends the uplink data 1s

a problem to be urgently resolved in the industry.

SUMMARY

Embodiments of the present invention provide a control
information sending method, a control information receiving
method, and a device, so that when control information and
uplink data coexist in a time interval, UE prepares uplink
data based on control information sent by a base station and
sends the uplink data.

According to a first aspect, an embodiment of the present
invention provides a control information sending method.
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2

The method 1s described from the perspective of a first
device, that 1s, a transmit end. In the method, the first device
sends first control information to a second device on a first
resource, so that the second device prepares data information
based on the first control information and waits for sending
the data information. The first device sends second control
information on a second resource different from the first
resource, so that the second device sends the data informa-
tion based on the second control information.

In the foregoing method, the first resource i1s different
from the second resource, so that a duration of preparing the
data information by the second device 1s greatly greater than
an interval between control information and uplink data 1n
one time interval, and the second device has suth

icient time
to prepare the data information. In this way, when the control
information and the uplink data coexist in one time interval,
the second device prepares the data information based on the
first control information sent by the first device and sends the
data information based on the second control information.

In a feasible implementation, that the first resource 1s
different from the second resource may be that a time
resource, a frequency resource, or a codeword resource in
the first resource 1s different from that in the second
resource.

In the foregoing manner, the first resource and the second
resource that are diflerent are flexibly selected.

In a feasible implementation, the first control information
includes a first index, the second control i1nformation
includes a second index, and the second index corresponds
to the first index.

In a feasible implementation, that the second mndex cor-
responds to the first index may be that the second index 1s
the same as the first index, differs from the first index by an
oflset value, corresponds to the first mndex based on a
function relationship, or corresponds to the first index based
on a table relationship.

In the foregoing manner, a correspondence between the
first index and the second 1ndex 1s flexibly set.

In a feasible implementation, the second control informa-
tion instructs the second device to send or not to send the
data information. For example, the second control informa-
tion 1nstructs, by using indication information, the second
device to send or not to send the data information. For
another example, the second control information instructs,
by using the second index, the second device to send or not
to send the data mnformation. For still another example, the
second control information instructs, by using a particular
scrambling code of the second device, the second device to
send or not to send the data information. For still another
example, the second control information nstructs, by using
a cyclic redundancy check code CRC of the second device,
to send or not to send the data information.

In the foregoing manner, the second device 1s flexibly
instructed whether to send the data information.

In a feasible implementation, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information and a
location of the PRBs used by the second device to send the
data information. Alternatively, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information, and the
second control information indicates a location of the PRBs
used by the second device to send the data information.

In a feasible implementation, the sending, by a first
device, first control information to a second device on a first
resource 1ncludes:
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sending, by the first device, the first control information to
the second device on the first resource by using downlink
control 1nformation DCI, to dynamically send the {irst
control information; or sending, by the first device, the first
control information to the second device on the first resource
by using Radio Resource Control RRC, to semi-statically
send the first control information; or sending, by the first
device, the first control information to the second device on
the first resource by using a system broadcast message MIB
or a system message SIB.

In a feasible implementation, the sending, by the first
device, second control information to the second device on
a second resource includes:

sending, by the first device, the second control informa-
tion to the second device on the second resource by using
downlink control information DCI, to dynamically send the
second control information; or sending, by the first device,
the first control information to the second device on the
second resource by using Radio Resource Control RRC, to
semi-statically send the second control information; or send-
ing, by the first device, the second control information to the
second device on the second resource by using a system
broadcast message MIB or a system message SIB.

According to a second aspect, an embodiment of the
present invention provides a control information receiving,
method. The method 1s described from the perspective of a
second device, that 1s, a receive end. In the method, a first
device sends first control information to the second device
on a first resource. Correspondingly, the second terminal
receives the first control information, prepares data infor-
mation based on the first control information, and waits for
sending the data information. The second device further
receives second control information sent by the first device

on a second resource different from the first resource, and
sends the data information based on the second control
information.

In the foregoing method, the first resource 1s diflerent
from the second resource, so that a duration of preparing the
data information by the second device 1s greatly greater than
an iterval between control information and uplink data 1n
one time 1nterval, and the second device has sullicient time
to prepare the data information. In this way, when the control
information and the uplink data coexist 1n one time interval,
the second device prepares the data information based on the
first control information sent by the first device and sends the
data information based on the second control information.
In a feasible implementation, that the first resource 1s
different from the second resource may be that a time
resource, a frequency resource, or a codeword resource in
the first resource 1s different from that in the second
resource.

In a feasible implementation, the first control information
includes a first index, the second control information
includes a second index, and the second index corresponds
to the first index.

In a feasible implementation, that the second index cor-
responds to the first index includes: the second 1ndex 1s the
same as the first index, differs from the first index by an
oflset value, corresponds to the first mndex based on a
function relationship, or corresponds to the first index based
on a table relationship.

In a feasible implementation, the second device deter-
mines, based on the second control information, whether to
send the data information to the first device.

In a feasible implementation, that the second device
determines, based on the second control information,
whether to send the data information to the first device
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includes: determining, by the second device based on 1ndi-
cation mnformation included 1n the second control informa-
tion, whether to send the data information to the first device;
or determining, by the second device based on the second
index 1n the second control information, whether to send the
data information to the first device; or determining, by the
second device based on a particular scrambling code of the
second device, whether to send the data information to the
first device; or determining, by the second device based on
a cyclic redundancy check code CRC of the second device,
whether to send the data information to the first device.

In a feasible implementation, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information and a
location of the PRBs used by the second device to send the
data information. Alternatively, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data mnformation, and the
second control information indicates a location of the PRBs
used by the second device to send the data information.

In a feasible implementation, the receiving, by a second
device, first control information sent by a first device on a
first resource includes: receiving, by the second device, the
first control information sent by the first device on the first
resource by using downlink control information DCI; or
receiving, by the second device, the first control information
sent by the first device on the first resource by using Radio
Resource Control RRC; or recerving, by the second device,
the first control information sent by the first device on the
first resource by using a system broadcast message MIB or
a system message SIB.

In a feasible implementation, the receiving, by the second
device, second control information sent by the first device on
a second resource includes: receiving, by the second device,
the second control information sent by the first device on the
second resource by using downlink control information
DCI; or receiving, by the second device, the second control
information sent by the first device on the second resource
by using Radio Resource Control RRC; or

recerving, by the second device, the second control infor-

mation sent by the first device on the second resource by
using a system broadcast message MIB or a system message
SIB.

According to a third aspect, an embodiment of the present
invention provides a device. The device 1s a first device, and
the first device includes a processor, a memory, a transceiver,
and a system bus. The memory 1s connected to the processor
and completes communication with the processor by using
the system bus. The memory 1s configured to store a
computer executable instruction. The processor 1s config-
ured to run the computer executable instruction, so that the
transceiver sends first control information to a second device
on a first resource and sends second control information to
the second device on a second resource.

The first resource 1s different from the second resource,
and the first control information and the second control
information are used to instruct the second device to send
data information to the first device.

In a feasible implementation, that the first resource 1s
different from the second resource may be that a time
resource, a frequency resource, or a codeword resource in
the first resource 1s different from that i the second
resource.

In the foregoing manner, the first resource and the second
resource that are different are flexibly selected.
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In a feasible implementation, the first control information
includes a first index, the second control information
includes a second i1ndex, and the second index corresponds
to the first index.

In a feasible implementation, that the second index cor-
responds to the first index may be that the second 1index 1s
the same as the first index, differs from the first index by an
oflset value, corresponds to the first mdex based on a
function relationship, or corresponds to the first index based
on a table relationship.

In the foregoing manner, a correspondence between the
first index and the second 1ndex 1s flexibly set.

In a feasible implementation, the second control informa-
tion instructs the second device to send or not to send the
data information. For example, the second control informa-
tion 1nstincts, by using indication information, the second
device to send or not to send the data information. For
another example, the second control information instructs,
by using the second index, the second device to send or not
to send the data information. For still another example, the
second control information instructs, by using a particular
scrambling code of the second device, the second device to
send or not to send the data information. For still another
example, the second control information 1nstructs, by using
a cyclic redundancy check code CRC of the second device,
to send or not to send the data information.

In the foregoing manner, the second device 1s flexibly
instructed whether to send the data information.

In a feasible implementation, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information and a
location of the PRBs used by the second device to send the
data information. Alternatively, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information, and the
second control information indicates a location of the PRBs
used by the second device to send the data information.

In a feasible implementation, sending, by the first device,
the first control information to the second device on the first
resource 1ncludes:

sending, by the first device, the first control information to
the second device on the first resource by using downlink
control information DCI, to dynamically send the first
control information; or sending, by the first device, the first
control information to the second device on the first resource
by using Radio Resource Control RRC, to semi-statically
send the first control information; or sending, by the first
device, the first control information to the second device on
the first resource by using a system broadcast message MIB
or a system message SIB.

In a feasible implementation, sending, by the first device,
the second control information to the second device on the
second resource includes:

sending, by the first device, the second control informa-
tion to the second device on the second resource by using
downlink control information DCI, to dynamically send the
second control information; or sending, by the first device,
the first control information to the second device on the
second resource by using Radio Resource Control RRC, to
semi-statically send the second control information; or send-
ing, by the first device, the second control information to the
second device on the second resource by using a system
broadcast message MIB or a system message SIB.

According to a fourth aspect, an embodiment of the
present invention provides a device. The device 1s a second
device, and the second device includes a processor, a
memory, a transceiver, and a system bus. The memory 1s
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connected to the processor and completes communication
with the processor by using the system bus. The memory 1s
configured to store a computer executable instruction. The
processor 1s configured to run the computer executable
instruction, so that

the transceiver recerves first control information sent by a
first device on a first resource and second control informa-
tion sent by the first device on a second resource; and

the transceiver sends data information to the first device
based on the first control mmformation and the second control
information, where the first resource 1s different from the
second resource.

In a feasible implementation, that the first resource 1s
different from the second resource may be that a time
resource, a frequency resource, or a codeword resource in
the first resource 1s different from that in the second
resource.

In the foregoing manner, the first resource and the second
resource that are diflerent are flexibly selected.

In a feasible implementation, the first control information
includes a first index, the second control i1nformation
includes a second index, and the second index corresponds
to the first index.

In a feasible implementation, that the second mndex cor-
responds to the first index may be that the second index 1s
the same as the first index, differs from the first index by an
oflset value, corresponds to the first index based on a
function relationship, or corresponds to the first index based
on a table relationship.

In the foregoing manner, a correspondence between the
first index and the second 1ndex 1s flexibly set.

In a feasible implementation, the second control informa-
tion 1nstructs the second device to send or not to send the
data information. For example, the second control informa-
tion 1instructs, by using indication immformation, the second
device to send or not to send the data information. For
another example, the second control information instructs,
by using the second index, the second device to send or not
to send the data information. For still another example, the
second control information instructs, by using a particular
scrambling code of the second device, the second device to
send or not to send the data information. For still another
example, the second control information 1nstructs, by using
a cyclic redundancy check code CRC of the second device,
to send or not to send the data information.

In the foregoing manner, the second device 1s flexibly
instructed whether to send the data information.

In a feasible implementation, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information and a
location of the PRBs used by the second device to send the
data information. Alternatively, the first control information
indicates a quantity of physical resource blocks PRBs used
by the second device to send the data information, and the
second control information 1ndicates a location of the PRBs
used by the second device to send the data information.

In a feasible implementation, sending, by the first device,
the first control information to the second device on the first
resource includes:

sending, by the first device, the first control information to
the second device on the first resource by using downlink
control 1nformation DCI, to dynamically send the first
control information; or sending, by the first device, the first
control information to the second device on the first resource
by using Radio Resource Control RRC, to semi-statically
send the first control information; or sending, by the first
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device, the first control information to the second device on
the first resource by using a system broadcast message MIB

or a system message SIB.

In a feasible implementation, sending, by the first device,
the second control information to the second device on the
second resource includes:

sending, by the first device, the second control informa-
tion to the second device on the second resource by using
downlink control information DCI, to dynamically send the
second control information; or sending, by the first device,
the first control information to the second device on the
second resource by using Radio Resource Control RRC, to
semi-statically send the second control information; or send-
ing, by the first device, the second control information to the
second device on the second resource by using a system
broadcast message MIB or a system message SIB.

In the control information sending method, the control
information receiving method, and the device that are pro-
vided 1n the embodiments of the present invention, the first
device sends the first control imformation to the second
device on the first resource, so that the second device
prepares the data information based on the first control
information and waits for sending the data information. The
first device sends second control information on the second
resource different from the first resource, so that the second
device sends the data information based on the second
control information. In this process, the first resource 1is
different from the second resource, so that a duration of
preparing the data mformation by the second device 1s
greatly greater than an interval between control information
and uplink data in one time interval, and the second device
has suflicient time to prepare the data information. In this
way, when the control information and the uplink data
coexist 1n one time interval, the second device prepares the
data information based on the first control information sent
by the first device and sends the data information based on
the second control information.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A 1s a schematic structural diagram of a seli-
contained subframe 1 a TDD mode 1n an uplink scheduling
information sending method according to the present inven-
tion;

FIG. 1B 1s a schematic structural diagram of a seli-
contained subframe in an FDD mode 1n an uplink scheduling
information sending method according to the present inven-
tion;

FIG. 2 1s a schematic diagram of a system architecture to
which an uplink scheduling information sending method 1s
applicable according to the present mnvention;

FIG. 3 1s a signaling diagram of Embodiment 1 of an
uplink scheduling information sending method according to
the present mnvention;

FIG. 4 1s a schematic diagram of examples of a first
resource and a second resource in a time division duplex
mode 1n a control mformation sending method according to
the present mnvention;

FIG. 5 1s a schematic diagram of sending in a time
division duplex mode 1n an uplink scheduling information
sending method according to the present invention;

FIG. 6 A 1s a schematic diagram of a process of applying
an uplink scheduling information sending method to a
non-adaptive HARQ according to the present invention;

FIG. 6B 1s a schematic diagram of a process of applying
an uplink scheduling information sending method to an
adaptive HARQ according to the present invention;
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FIG. 7 1s a schematic diagram of a process of instructing,
by using a time offset, a second device to send data infor-
mation 1n a control information sending method according to
the present invention;

FIG. 8 1s a schematic structural diagram of a first device
according to the present ivention; and

FIG. 9 1s a schematic structural diagram of a second
device according to the present invention.

DESCRIPTION OF EMBODIMENTS

At present, 1n an LTE system, control information, for
example, uplink scheduling information, 1s sent by a base
station to UE. The control information 1s used to indicate a
specific location of a resource occupied by the UE for
subsequently sending uplink data, a frequency hopping
pattern, a modulation and coding scheme (Modulation and
Coding Scheme, MCS) level (MCS Level), a new data
indicator (New Data Indicator, NDI), and the like. After
receiving the uplink scheduling information, the UE pre-
pares and sends uplink data. An interval from receiving the
uplink scheduling information by the UE to sending the
uplink data indicated by the uplink scheduling information
1s usually a fixed interval, for example, greater than or equal
to 4 ms. The UE prepares the uplink data in the fixed interval
and then sends the uplink data. In this process, there 1s an
implicit time binding relationship, that 1s, the UE needs to
send, within a fixed time after receiving the uplink sched-
uling information, the uplink data indicated by the uplink

scheduling information. Content included in the uplink
scheduling information 1s shown in Table 1.

TABLE 1
Field name Length Comment
Carrier indicator 0 or3 The field exists during
cross-carrier scheduling
Distinguishing flag of a 1
format O/format 1
Hopping flag 1
N_ULhop 1 (1.4 MHz) Used for a scenario
1 (3 MHz) in which the
1 (5 MHz) hopping flag is set
2 (10 MHz) (where tables 8.4-1
2 (15 MHz) and 8.4-2 1n 336.213
2 (20 MHz) may be referenced)
Resource block assignment 5 (1.4 MHz) Referto 36.213 8.1
information 7 (3 MHz)
7 (5 MHz)
11 (10 MHz)
12 (15 MHz)
13 (20 MHz)
MCS and a version 5
New data indicator 1
Transmission power 2 Refer to the chapter
control for a physical 36.213 5.1.1.1
uplink shared channel
Cyclic shift for a 2 Refer to the table
demodulation 5.5.2.1.1-1 1n 36.211
reference signal
Uplink index 2 The field 1s only used
(only used for TDD) for a case in which
uplink and downlink
configuration is O In
a TDD operation
Downlink assignment 2 Used for a case in

which uplink and

downlink configuration
is1to 6 mmaTDD
operation

index
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TABLE 1-continued

Field name Length Comment

Refer to 36.213
7.2.1/8.1 and 8.2

Channel state 1 or 2

information/sounding
reference signal and a
resource allocation type

Content 1 each ceil 1n Table 1 has a corresponding
English meaning, specifically including: a field name (Field
Name), a length (Length), where the length 1s measured in
bits (bit), a comment (comment), a earner indicator (Carrier
Indicator), a hopping tlag (hopping flag), resource block
assignment (Resource block assignment) information, a
MCS and a version (MCS and RV), a new data indicator
(New Data Indicator, NDI), transmission power control
(Transmission Power Control, TPC) for a physical uplink
shared channel (Transmission Power Control, PUSCH)
(TPC for PUSCH), cyclic shift (Cyclic shift) for a demodu-
lation reference signal (demodulation reference signal,
DMRS) (Cyclic shuft for DMRS), an uplink index (Uplink
Index, UL Index), a downlink assignment index (Downlink
Assignment Index, DAI), channel state information (Chan-
nel State Information, CSI), a sounding reference signal
(Sounding Reference Signal, SRS), and a resource allocation
type (Resource allocation type).

In addition, the third column of Table 1, namely, the tables
and chapters referenced in the comment (comment) column,
refers to tables and chapters in the 3™ Generation Partner-
ship Project (3"“ Generation Partnership Project, 3GPP)
standard.

The foregoing uplink scheduling information 1s appli-
cable to a common uplink subframe or downlink subirame.
However, uplink scheduling information and uplink data
coexist 1n a self-contained subirame 1n 5G 1n a time 1nterval.
An 1nterval between the uplink scheduling information and
the uplink data 1s very small and 1s even less than 1 ms, and
may be a length of one OFDM symbol. Consequently, the
UE has no suflicient time to prepare the uplink data. Spe-
cifically, referring to FIG. 1A and FIG. 1B, FIG. 1A 1s a

schematic structural diagram of a self-contained subirame in
a TDD mode in an uplink scheduling information sending
method according to the present invention; FIG. 1B 1s a
schematic structural diagram of a seltf-contained subiframe 1n
an FDD mode 1n an uplink scheduling information sending
method according to the present invention.

Referring to FIG. 1A and FIG. 1B, for example, one time
interval may be X ms, where Mz1. In a time 1nterval, a part
filled with vertical lines represents uplink scheduling infor-
mation, a part filled with horizontal lines represents uplink
data, a horizontal coordinate represents a time axis, and a
vertical coordinate represents a frequency axis. In FIG. 1A,
there 1s an interval between the uplink scheduling informa-
tion and the uplink data 1n each time interval 1n a time
division duplex (Time Division Duplexing, TDD) mode. In
FIG. 1B, there 1s also an interval between the uplink
scheduling information and the uplink data in each time
interval 1n a frequency division duplex (Frequency Division
Duplexing, FDD) mode. It may be learned from the fore-
going that i FIG. 1A and FIG. 1B, because the interval
between the uplink scheduling information and the uplink
data 1s very small, the UE has no suflicient time to prepare
the uplink data in such a small interval. Theretfore, for the
self-contained subirame, how to send the uplink scheduling
information by a base station so that the UE prepares the
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uplink data based on the uplink scheduling information and
sends the uplink data 1s a problem to be urgently resolved 1n
the industry.

In view of this, the embodiments of the present invention
provide a control information sending method, a control
information recerving method, and a device, so that when
uplink scheduling information and uplink data coexist 1n a
time interval, UE prepares uplink data based on uplink
scheduling information sent by a base station and sends the
uplink data.

A technology described in this specification may be
applied to various communications systems in which uplink
scheduling information and uplink data coexist 1n a time
interval, for example, a Global System for Mobile commu-
nications (Global System for Mobile communications,
GSM) system, a Code Division Multiple Access (Code
Division Multiple Access, CDMA) system, a Time Division
Multiple Access (Time Division Multiple Access, TDMA)
system, a Wideband Code Division Multiple Access (Wide-
band Code Division Multiple Access Wireless, WCDMA)
system, a Frequency Division Multiple Access (Frequency
Division Multiple Addressing, FDMA) system, an Orthogo-
nal Frequency-Division Multiple Access (Orthogonal Fre-
quency-Division Multiple Access, OFDMA) system, a
single carrier-FDMA (SC-FDMA) system, a General Packet
Radio Service (General Packet Radio Service, GPRS) sys-
tem, a Long Term Evolution (Long Term Evolution, LTE)
system, an E-UTRA system, a 5G mobile communications
system, and another communications system of such type.

A first device, for example, a network side device, 1n the
embodiments of the present invention may be a base station,
an access point (Access Point, AP), or the like. The base
station may refer to a device communicating with a wireless
terminal by using one or more sectors over an air interface
in an access network. The base station may be configured to
mutually convert a received over-the-air frame and an IP
packet and serve as a router between the wireless terminal
and a remaining part of the access network. The remaining
part of the access network may include an Internet Protocol
(IP) network. The base station may further coordinate attri-
bute management of the air interface. For example, the base
station may be a base transceiver station (Base Transceiver

Station, BTS) 1n GSM or CDMA, a NodeB (NodeB) 1n
WCDMA, an evolved NodeB (NodeB or eNB or e-NodeB,
evolved NodeB) in LTE, or a 3G base station. This 1s not
limited 1n this application.

A second device, for example, user equipment, 1n the
embodiments of the present invention may be a wired
terminal or a wireless terminal. The wireless terminal may
refer to a device that provides a user with voice and/or data
connectivity, a handheld device with a wireless connection
function, or another processing device connected to a wire-
less modem. The wireless terminal may communicate with
one or more core networks by using a radio access network
(for example, a RAN, Radio Access Network, a 5G RAN or
a non-3GPP RAN). The wireless terminal may be a mobile
terminal such as a mobile phone (or referred to as a
“cellular” phone) and a computer with a mobile terminal,
and for example, may be a portable, a pocket-sized, a
handheld, a computer built-in, or an in-vehicle mobile
apparatus, which exchanges voice and/or data with the radio
access network. For example, the wireless terminal may be
a device such as a personal communications service (Per-
sonal Communications Service, PCS) phone, a cordless
telephone set, a Session Initiation Protocol (SIP) phone, a
wireless local loop (Wireless Local Loop, WLL) station, or
a personal digital assistant (Personal Digital Assistant,
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PDA). The wireless terminal may also be referred to as a
system, a subscriber unit (Subscriber Unit), a subscriber
station (Subscriber Station), a mobile station (Mobile Sta-
tion), a mobile (Mobile), a remote station (Remote Station),
a remote terminal (Remote Terminal), an access terminal
(Access Terminal), a user terminal (User Terminal), a user
agent (User Agent), a user device (User Device), or user
equipment (User Equipment).

FIG. 2 1s a schematic diagram of a system architecture to
which an uplink scheduling information sending method 1s
applicable according to the present invention. Referring to
FIG. 2, the system architecture at least includes one first
device and at least one second device. A communication
connection 1s established between the first device and each
second device. Uplink scheduling information and uplink
data exist 1n a time interval. The uplink scheduling infor-
mation sending method described 1n the embodiments of the
present invention 1s described in detail below based on FIG.
2. Specifically, refer to FIG. 3.

FIG. 3 1s a signaling diagram of Embodiment 1 of an
uplink scheduling information sending method according to
the present invention. In this embodiment of the present
invention, control nformation 1s designed, to enable the
control information to include first control information and
second control mformation. The first control mmformation
and the second control information are sent by using difler-
ent resources. Specifically, this embodiment includes the
following steps.

101: A first device sends the first control information to a
second device on a first resource.

In this step, the first device sends, to the second device on
the first resource by using the first control information, a
control information part that is 1 uplink scheduling infor-
mation and that 1s used to indicate a size, an MCS, and the
like of uplink data. Correspondingly, the second device
receives the first control information sent by the first device
on the first resource. The first control information may
include all content or some content 1n Table 1, newly added
content, and the like. The newly added content 1s, for
example, a first index.

After recerving the first control information, the second
device prepares data information based on the first control
information, that 1s, prepares the uplink data based on the
first control information. For example, data information of a
corresponding size 1s prepared based on the size of the
uplink data in the first control information. For another
example, data information of a corresponding MCS format
1s prepared based on the MCS 1n the first control informa-
tion. For still another example, data information indicated by
the first index 1s prepared based on the first index 1n the first
control mformation.

102: The first device sends second control information to
the second device on a second resource.

In this step, the first device sends the second control
information to the second device on the second resource
different from the first resource. Correspondingly, the sec-
ond device receives the second control information sent by
the first device on the second resource. The second control
information may include a newly added second index and
some content, for example, the resource block assignment
information, 1n Table 1, or may include only newly added
content such as a second index. The second index may be
used to indicate data information to be sent by the second
device or indicate data information not to be sent by the
second device.

In conclusion, it may be learned that 1n this embodiment
of the present invention, the second device 1s instructed by
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using the first control mformation 1n 101 and the second
control information 1 102 to send the data information to
the first device. Specifically, in 101, the second device
prepares the data information based on the first control
information and does not temporarily send the data infor-
mation. The first control information has the first index.
After the second control information 1s received 1in 102, the
second control information has the second index, and the
data information to be sent 1s determined based on the first
index and the second index.

In 101 and 102, 1n a time division duplex mode, that the
first resource 1s different from the second resource means
that a time resource 1n the first resource 1s different from that
in the second resource. Alternatively, 1 a frequency division
duplex mode, that the first resource 1s different from the
second resource means that a frequency resource 1n the first
resource 1s different from that in the second resource. In
addition, that the first resource 1s different from the second
resource may alternatively mean that a codeword resource in
the first resource 1s different from that 1n the second resource
or the like. The first resource and the second resource are
explained in detail below by using the time division duplex
mode as an example. Specifically, referring to FIG. 4, FIG.
4 1s a schematic diagram of examples of a first resource and
a second resource in a time division duplex mode 1n a
control information sending method according to the present
invention.

Referring to FIG. 4, in the time division duplex mode, for
a specific second device, one time interval sequentially
includes one duration corresponding to the first resource,
one duration corresponding to the second resource, one
interval between control information and uplink data, and
one duration of data information.

In a feasible implementation, that the first resource 1s
different from the second resource means that a time
resource 1n the first resource 1s different from that in the
second resource. For example, the first resource and the
second resource are located 1n different time intervals. For
example, the first resource 1s located 1n a time interval A, the
second resource 1s located 1n a time interval B, the time
interval A 1s previous to the time interval B, and there may
be a plurality of first resources 1n other time intervals that are
previous to the second resource 1n the time 1interval B (where
the first resource in only the time 1nterval A 1s shown in the
figure). Assuming that first control information sent by the
first device on the first resource in the time interval A
instructs the second device to prepare data information, and
the first device sends second control information on the
second resource 1n the time 1nterval B to mnstruct the second
device to send the data information, an interval from the
second resource 1n the time 1nterval A to the data information
in the time interval B 1s a duration of generating the data
information by the second device, as indicated by an interval
1 1n the figure. Obviously, the mterval 1 includes at least one
time interval, one duration corresponding to the second
resource, and one interval between the control information
and the uplink data. The interval 1 1s greatly greater than the
interval between the control information and the uplink data
in one time interval, so that the second device has suflicient
time to prepare the data information.

In another feasible implementation, that the first resource
1s different from the second resource means that the first
resource and the second resource are located at diflerent time
points 1n a same time 1nterval. For example, the first resource
1s located 1n a time interval A, the second resource 1s also
located 1n the time interval A, and the first resource 1s located
previous to the second resource. Assuming that first control
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information sent by the first device on the first resource 1n
the time interval A instructs the second device to prepare
data information, and the first device sends second control
information on the second resource 1n the time interval A to
istruct the second device to send the data information, a
duration from the second resource in the time nterval A to
the data information 1s a duration of preparing the data
information by the second device, as indicated by an interval
2 1 the figure. Obviously, the interval 2 includes one
duration corresponding to the second resource and one
interval between the control information and the uplink data.
The mterval 2 1s greater than the interval between the control
information and the uplink data 1n one time 1nterval, so that
the second device has suflicient time to prepare the data
information. This manner i1s applicable to a scenario 1n
which the second device has a relatively strong capability.

103: The second device sends data information to the first
device based on the first control information and the second
control information.

In this step, after receiving the second control informa-
tion, the second device sends the data information to the first
device based on the first control information and the second
control information. For example, the first control informa-
tion includes the first index, and there 1s at least one first
resource located previous to the second resource, and first
control information corresponding to each first resource
includes a different first index. The second control informa-
tion includes the second index, and the second index cor-
responds to at least one first mdex. After receiving the
second control information, the second device compares the
second 1ndex included in the second control information
with the first index included 1n each piece of first control
information, to determine a matched first index. Then, data
information corresponding to the first index 1s sent to the
first device.

For example, referring to FIG. 4 again, 1t 1s assumed that
a first index 1ncluded 1n the first control information 1n the
time 1nterval A has a value of 1, a second index included 1n
the second control information has a value of 2, and a first
index included 1n first control information in a time interval
assumed as a time 1nterval X, previous to the time interval
A has a value of 2. The second device starts, after a first
resource 1n the time nterval X, preparing data information
corresponding to the first index having a value of 2. Finally,
the second device sends, to the first device on a data resource
in the time interval A, the data information corresponding to
the first index having a value of 2.

For another example, referring to FIG. 4 again, it 1s
assumed that a first index included in the first control
information 1n the time interval A has a value of 1, and a
second mdex included in the second control information has
a value of 1. The second device starts, after the first resource
in the time interval A, preparing data information corre-
sponding to the first index having a value of 1, and sends, to
the first device on a data resource 1n the time interval A, the
data information corresponding to the first value having a
value of 1.

In addition, the first index may not be set for the first
control information, and the second index may not be set for
the second control information. Instead, a rule i1s pre-
configured, so that the second device sends the data infor-
mation according to the rule. For example, the second device
1s configured to send, on a data information sending occa-
sion 1n the third time interval, data mmformation prepared
based on first control information in the first time interval;
and send, on a data information sending occasion in the
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fourth time interval, data information generated based on
first control information in the second time interval. The rest
can be deduced by analog.

In the uplink scheduling information sending method
provided 1n this embodiment of the present invention, the
first device sends the first control information to the second
device on the first resource, so that the second device
prepares the data information based on the first control
information and waits for sending the data information. The
first device sends the second control information on the
second resource different from the first resource, so that the
second device sends the data information based on the
second control information. In this process, the first resource
1s different from the second resource, so that a duration of
preparing the data information by the second device 1s
greatly greater than the interval between the control infor-
mation and the uplink data in one time interval, and the
second device has suflicient time to prepare the data infor-
mation. In this way, when the control information and the
uplink data coexist 1n one time interval, the second device
prepares the data information based on the first control
information sent by the first device and sends the data
information based on the second control information.

Optionally, 1n the foregoing embodiment, the first control
information includes a first index, the second control infor-
mation 1ncludes a second index, and the second index
corresponds to the first index.

Specifically, that the second index corresponds to the first
index includes, but 1s not limited to, the following several
cases:

For example, that the second index corresponds to the first
index means that the second index 1s the same as the first
index. In this case, each piece of first control information has
a different first index. After receiving the second control
information, the second device determines, 1n a plurality of
first indexes based on the second index 1n the second control
information, a first mndex having a same value, and then
sends, on a data information sending occasion, data infor-
mation corresponding to the first index having the same
value.

For another example, the second index differs from the
first index by an offset value. In this case, a difference
between a value of the second 1index and a value of the first
index corresponding to the second index 1s a fixed offset
value. For example, assuming that the oflset value 1s 3, the
difference between the value of the second index and the
value of the first index 1s 3. After recerving the second
control nformation, the second device determines, 1n a
plurality of first indexes based on the second index in the
second control information, a first index satisfying “the
value of the second index—the value of the first index=3"" or
“the value of the first index—the value of the second 1index
3”, and then sends, on a data information sending occasion,
data imnformation corresponding to the first index.

For still another example, the second 1ndex corresponds to
the first index based on a function relationship. In this case,
a value of the second index and a value of the first index
corresponding to the second index are a fixed function. For
example, assuming that the value of the second index 1s x,
the function 1s 1 and the value of the first index 1s vy, y=1(x).
Alternatively, assuming that the value of the second 1ndex 1s
a, the function 1s g, and the value of the first index 1s b,
a=g(b). After receiving the second control information, the
second device determines, in a plurality of first indexes
based on the second index 1n the second control information,
a first index satistying “y=1(x)” or “a=g(b)”, and then sends,
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on a data mformation sending occasion, data information
corresponding to the first mdex.

For still another example, the second index corresponds to
the first index based on a table relationship. In this case, a
value of the second index has a table relationship with a
value of the first index corresponding to the second index.
The table needs to be pre-configured to the first device and
the second device or 1s sent by the first device to the second
device. For example, assuming that the value of the second
index 1s X, the table 1s b, and the value of the first index 1s
y, X corresponds to y 1n the table b. After receiving the
second control information, the second device determines, 1n
a plurality of first indexes based on the second index 1n the
second control information, a first index satisiying a table
correspondence, and then sends, on a data information
sending occasion, data information corresponding to the first
index.

Optionally, in the foregoing embodiment, 1mn addition to
being used to determine first control mformation based on
which data information to be sent by the second device 1s
prepared, the second control information 1s further used to
instruct the second device whether to send the determined
data information.

For example, the second control information further
includes indication information. The second device 1is
explicitly instructed, by using the indication information,
whether to send the determined data information. The 1ndi-
cation information 1s used to instruct the second device
whether to send the data information, 1s a transmission
indicator (Transmission Indicator), and may be indicated by
using a binary code or the like. For example, when the
indication information 1s 1, 1t indicates that the second
device needs to send the data information. When the indi-
cation information 1s 0, 1t indicates that the second device
cancels sending the data information.

For another example, the second control information
instructs, by using the second index, the second device to
send or not to send the data information.

Specifically, the second device may maintain a table. The
table records a correspondence between a second index
istructing to send data and the first index and a correspon-
dence between a second index 1nstructing not to send data
and the first index. For example, the first index 1s 1, the
second index that corresponds to the first index and that
instructs to send the data 1s 2, and the second index that
corresponds to the first index and that 1nstructs not to send
the data 1s 3. After receiving the second control information,
the second device determines the second i1ndex, and corre-
spondingly searches a table for the first index corresponding
to the second index and a meaning of the second index. If the
second index instructs the second device to send data
information of the first index corresponding to the second
index, the second device sends, on a data information
sending occasion, the data information corresponding to the
first index. If the second index instructs the second device
not to send data information of the first index corresponding
to the data information, the second device does not send or
stop sending, on the data information sending occasion, the
data information corresponding to the first index.

For still another example, the second control information
istructs, by using a particular scrambling code of the
second device, the second device to send or not to send the
data imnformation.

Specifically, when sending the second control informa-
tion, the first device scrambles the second control informa-
tion. If the second device needs to send the data information,
the second control information 1s scrambled by using a first
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scrambling code. If the second device does not need to send
the data information, the second control information 1s
scrambled by using a second scrambling code. For example,
the first scrambling code and the second scrambling code
have different generation factors. Alter receiving the second
control information, the second device decodes the second
control information. If successiully decoding the second
control information by using the first scrambling code, the
second device sends, on a data information sending occa-
sion, the data information corresponding to the first mndex
corresponding to the second index. If successiully decoding
the second control information by using the second scram-
bling code, the second device does not send or stops sending,
on a data information sending occasion, the data information
corresponding to the first index corresponding to the second
index.

For still another example, the second control information
instructs, by using a cyclic redundancy check code (Cyclic
Redundancy Check) CRC of the second device, the second
device to send or not to send the data information.

Specifically, when sending the second control informa-
tion, the first device performs CRC check on the second
control information, and scrambles the CRC by using a
mask. If the second device needs to send the data informa-
tion, the CRC 1n the second control information 1s scrambled
by using a first mask. If the second device does not need to
send the data information, the CRC 1n the second control
information i1s scrambled by using a second mask. After
receiving the second control information, the second device
performs mask decoding and check on the CRC 1n the
second control information. If successtully performmg the
mask decoding and check on the CRC by using the first
mask, the second device sends, on a data information
sending occasion, data corresponding to the first mdex
corresponding to the second index. If successtully perform-
ing the mask decoding and check on the CRC by using the
second mask, the second device does not send or stops
sending, on a data information sending occasion, the data
information corresponding to the first index corresponding
to the second index.

In this embodiment of the present invention, the control
information includes resource block assignment informa-
tion, and the resource block assignment information
includes two parts, namely, a part indicating a quantity of
physical resource blocks (Physical Resource Block, PRB)
used for sending the data mnformation and a part indicating
a location of the PRBs. The location of the PRBs includes a
starting location of the PRBs, an ending location of the
PRBs, or a specific location of the PRBs. The starting
location of the PRBs i1s used below as an example for
description.

The uplink scheduling information sending method
described 1n this embodiment of the present invention 1s
described 1n detail below from the perspective that the
resource block assignment information 1s located 1n the first
control information or the second control information and
whether the second control information instructs the second
device to send the data information.

In a feasible implementation, the first control information
includes the first index, the part indicating the quantity of
physical resource blocks PRBs used by the second device to
send the data information, and the part indicating the starting
location of the PRBs used by the second device to send the
data information. The second control information includes
the indication information and the second index. In this case,
the first control information includes all the content 1n Table

1 and the first index. Specifically, referring to FIG. 2A, FIG.
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2A shows only the first index included in the first control
information. For content included in the second control

information, refer to Table 2B.

TABLE 2A

Comment

Field name Length

First index For example, The field 1s used to correspond

2 or3 to a second index included
in second control mmformation
TABLE 2B
Field name Length Comment
Indication information 1 Used to instruct the second

device whether

to send data information

The field 1s used to correspond
to a first index included

in first control imformation

Second index 0 or 3

In Table 2B, the 1indication information 1s used to instruct
the second device whether to send the data information, 1s a
transmission indicator (Transmission Indicator), and may be
indicated by using a binary code or the like. For example,
when the indication information 1s 1, i1t indicates that the
second device needs to transmit the data information. When
the 1ndication information 1s 0, 1t indicates that the second
device cancels transmitting the data information.

In another possible implementation, compared with the
foregoing possible implementation, the second control infor-
mation includes only the second index and does not include
the indication information. In this case, content included 1n
the first control information includes all the content 1n Table
1 and the first index. Specifically, referring to FIG. 2A, FIG.
2A shows only the first index included in the first control
information. For content included in the second control
information, refer to Table 2C.

TABLE 2C
Field name Length Comment
Second 1ndex 0 or 3 The field 1s used to correspond to a first

index mcluded in first control information

In still another possible implementation, the first control
information 1ncludes the first index, and the part indicating
the quantity of physical resource blocks PRBs used by the
second device to send the data information. The second
control information 1ncludes the part indicating the starting
location of the PRBs used by the second device to send the
data information, the second index, and the indication infor-
mation. In this case, the resource block assignment infor-
mation in Table 1 1s modified as the quantity of physical
resource blocks PRBs, and a remaiming part remains
unchanged. Content protected by the first control informa-
tion includes all content 1n the modified Table 1 and the first
index. Specifically, referring to Table 2D, Table 2D shows
only the quantity of physical resource blocks PRBs and the
first index. For content included in the second control

1

information, refer to Table 2E.
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TABLE 2D

Field name Length Comment

Quantity of 3 (1.4 MHz) Used to indicate a quantity

physical resource 4 (3 MHz) of PRBs used by the

blocks PRBs 5 (5 MHz) second device to send data

6 (10 MHz) information
7 (15 MHz)
7 (20 MHz)

First index 0 or 3 The field 1s used to correspond
to a second index included 1n
second control information

TABLE 2F

Field name Length Comment

Starting location 5 (1.4 MHz) Referto 36.213 8.1

of PRBs 7 (3 MHz)

7 (5 MHz)
11 (10 MHz)
12 (15 MHz)
13 (20 MHz)

Indication ] Used to instruct the second device

information whether to send data information

Second 1ndex 0 or 3 The field 1s used to correspond

to a first index included in
first control mmformation

In this manner, the second control information may not
include the indication information.

In the foregoing embodiments, the second device deter-
mines, based on the value of the second index 1n the second
control information, the first index having the same value 1n
the first control information previously sent on the first
resource, then determines, based on the indication informa-
tion, whether to send the data information, and sends or does
not send the data information corresponding to the first
index. Specifically, refer to FIG. 3.

FIG. 5 1s a schematic diagram of sending 1n a time
division duplex mode 1n an uplink scheduling information
sending method according to the present invention. Refer-
ring to FIG. 5, 1n a time interval A, a value of a first index
in first control information 1s 1, and a value of a second
index 1n second control information 1s 3. After receiving the
first control information, the second device starts preparing
data information corresponding to the first index having the
value of 1. In a time interval B, a value of a first index 1n first
control information 1s 2, and a value of a second 1ndex i1n
second control information 1s 1. After receirving the first
control information, the second device starts preparing data
information corresponding to the first index having the value
of 2; and after receiving the second control information 1n
which the second index 1s 1, sends, 1n a data information
time, the data information that stalls being prepared 1n the
time interval A and that corresponds to the first index having
the value of 1. It 1s assumed herein that a correspondence
between the first index and the second index 1s an equiva-
lence relationship, and the second index 1n the equivalence
relationship indicates that the corresponding data 1s to be
sent.

Optionally, 1n the foregoing embodiment, when there are
a plurality of second devices, the first device may send {first
control information and second control information to the
second devices 1n parallel. In this case, the first device sends
the first control information to the second devices on the first
resource, and the first devices have different first control
information. The first device sends the second control 1nfor-
mation to the second devices on the second resource, and the
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second devices have different second control information.
The plurality of second devices are simultaneously sched-
uled 1n a same time interval.

Optionally, 1n the foregoing embodiment, the first device
sends the first control information to the second device on
the first resource by using downlink control information
(Downlink Control Information, DCI), to dynamically send
the first control information. Alternatively, the first device
sends the first control information to the second device on
the first resource by using Radio Resource Control (Radio
Resource Control, RRC), to semi-statically send the first
control information. Alternatively, the first device sends the
first control information to the second device on the first
resource by using a system broadcast message (Master
Information Block, MIB) or a system message (System
Information Block, SIB).

Similarly, the first device sends the second control infor-
mation to the second device on the second resource by using,
downlink control information DCI, to dynamically send the
second control information. Alternatively, the first device
sends the second control information to the second device on
the second resource by using Radio Resource Control RRC,
to semi-statically send the second control information. Alter-
natively, the first device sends the second control informa-
tion to the second device on the second resource by using a
system broadcast message MIB or a system message SIB.

Usually, an uplink hybrid automatic repeat request (Hy-
brid Automatic Repeat reQuest, HARQ) includes a non-

adaptive uplink HARQ and an adaptive HARQ. Next, the

uplink scheduling information sending method described in
the present invention i1s described in detail by using an
example 1 which the first device 1s specifically a base
station (eNB), the second device 1s specifically UE, and the
data information 1s specifically an uplink hybrid automatic
repeat request (Hybrid Automatic Repeat reQuest, HARQ).
Specifically, refer to FIG. 6A and FIG. 6B.

FIG. 6A 1s a schematic diagram of a process of applying
an uplink scheduling information method to a non-adaptive
HARQ according to the present invention. Referring to FIG.
6 A, an eNB sends first control information to UE on a first

resource. After receiving the first control information, the
UE prepares data information 1 (as represented by a part
filled with slashes 1n the figure), and stores the data infor-
mation 1 1n a bufler (bufler). The eNB sends second control
information to the UE on a second resource. Assuming that
a first index 1n the first control information has a same value
as that of a second index 1n the second control information,
alter recerving the second control information, the UE sends
the data information 1 in the buifer.

If correctly receiving the data immformation 1, the eNB
sends an acknowledgement (acknowledge, ACK) to the UE.
If not correctly receiving the data information 1, the eNB
makes a different response.

In a possible implementation, the eNB returns a negative
acknowledgement (non-acknowledge, NACK) to the UE for
scheduling retransmission. After receiving the NACK, the
UE retransmits the data information 1 previously prepared in
the bufler. A time interval between the NACK and a retrans-
mitted data packet needs to be pre-configured as, for
example, one time interval.

In another possible implementation, the eNB resends the
second control mformation to the UE. After receiving the
second control information, the UE resends the data infor-
mation 1 1n the bufler to the eNB. In this process, the NACK

1s omitted, so that scheduling of the eNB 1s more flexible.
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The second control information and the data information 1
are resent 1n a same time interval or 1n a pre-configured tune
interval.

In still another possible implementation, the eNB resends
the second control mnformation and the NACK to the UE.

After receiving the second control information and the
NACK, the UE resends the data information 1 in the bufler
to the eNB. In this process, control signal redundancy 1s
caused, and an advantage 1s that accuracy of control infor-
mation can be improved.

FIG. 6B 1s a schematic diagram of a process of applying
an uplink scheduling information method to an adaptive
HARQ according to the present invention. Referring to FIG.
6B, an eNB sends first control information to UE on a first
resource. After receiving the first control information, the
UE prepares data information 1 (as represented by a part
filled with slashes 1n the figure), and stores the data infor-
mation 1 1n a builer (bufler). The eNB sends second control
information to the UE on a second resource. Assuming that
a first index 1n the first control information has a same value
as that of a second index 1n the second control information,
alter recerving the second control information, the UE sends
the data information 1 1n the butler. If correctly receiving the
data information 1, the eNB sends an acknowledgement
(acknowledge, ACK) to the UE. If not correctly receiving,
the data information 1, the eNB returns a negative acknowl-
edgement (non-acknowledge, NACK) to the UE, and
resends first control information to the UE; or the eNB does
not send a NACK and directly sends first control informa-
tion. An NDI 1s used to indicate whether an 1mitially trans-
mitted data packet or a retransmitted data packet 1s sched-
uled. A first index 1n the re-sent first control information and
a first index 1n the previously sent first control information
have different values. After recerving the new first control
information, the UE deletes the data information 1 in the
bufler, and prepares data information 2 (as represented by a
part filled with vertical lines in the figure) based on the
newly recerved first control information. The eNB sends
second control information to the UE. If a second index 1n
the second control information has a same value as that of
the first index 1n the first control information, after receiving
the second control information, the UE sends the data
information 2 in the bufler to the eNB.

In the foregoing embodiments, the control information 1s
designed to include the first control information and the
second control information. The first control information
and the second control information are sent by using difler-
ent resources. The control information sending method
described 1n the embodiment of the present invention 1is
described 1n detail. However, the embodiments of the pres-
ent invention are not limited thereto. In another feasible
implementation, the control information may not be
designed to include the first control information and the
second control information, and only new information 1s
added to the control information. The second device 1s
instructed by using the new information to send the data
information 1n an appropriate time.

Specifically, time offset (time offset) mnformation may be
added to the control information. A time period from receiv-
ing uplink scheduling information by the second device to
sending the data information 1s indicated by using the time
offset information. In this case, the control information
includes all the content 1n Table 1 and the newly added time
oflset information. Specifically, referring to Table 3, Table 3
shows only the time offset included 1n the control mforma-
tion.
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TABLE 3

Field name Comment

Length

Instruct the second device to send data
information X subframes later after
receiving control information

Time offset X

"y

It should be noted that the time offset 1n Table 3 refers to
a quantity of subirames after which the data information 1s
sent. However, the present invention 1s not limited thereto.
In another feasible implementation, the time oflset may
alternatively refer to a quantity of symbols or frames after
which the data information 1s sent. In this process, the time
ofl set 1s an 1nterval of preparing the data information by the
second device.

Next, a process of instructing, by using the time offset, the
second device to send the data information in the control

information sending method 1n the present invention 1is

explained 1n detail by using an embodiment. Specifically,
refer to FIG. 7.

FIG. 7 1s a schematic diagram of a process of mstructing,
by using a time offset, a second device to send data infor-
mation 1n a control information sending method according to
the present mvention. Referring to FIG. 7, one time interval
sequentially includes a duration of sending control informa-
tion, a duration of an interval between uplink scheduling
information and uplink data, and a duration of sending data
information. The control information includes a time offset.

In a feasible implementation, a duration 1ndicated by the
time oflset included in the control information 1s relatively
large. In this case, the control information 1s located in a time
interval A. The second device prepares data information
based on the control information, and sends the data infor-
mation 1n a time interval B. The time offset 1s represented by
a time oflset 1 1n the figure.

In another feasible implementation, a duration indicated
by the time oflset included in the control information 1s
relatively small. In this case, the control information 1s
located 1n a time 1nterval A. The second device prepares data
information based on the control information, and sends the
data mnformation 1 a time interval A. The time oflset 1s
represented by a time oflset 2 1n the figure.

FIG. 8 1s a schematic structural diagram of a first device
according to the present invention. The first device provided
in this embodiment can implement steps of the method that
1s applied to the first device and that 1s provided in any
embodiment of the present invention. Specifically, the first
device provided 1n this embodiment includes a processor 11,
a memory 12, a transceiver 13, and a system bus 14. The
memory 12 1s connected to the processor 11 and completes
communication with the processor 11 by using the system
bus 14. The memory 12 is configured to store a computer
executable 1nstruction. The processor 11 1s configured to run
the computer executable nstruction, so that the transceiver
13 sends first control information to a second device on a
first resource and sends second control information to the
second device on a second resource.

The first resource 1s different from the second resource,
and the first control information and the second control
information are used to instruct the second device to send
data information to the first device.

The first device provided in this embodiment of the
present mvention sends the first control mnformation to the
second device on the first resource, so that the second device
prepares the data information based on the first control
information and waits for sending the data information. The
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first device sends the second control information on the
second resource different from the first resource, so that the
second device sends the data information based on the
second control information. In this process, the first resource
1s different from the second resource, so that a duration of
preparing the data mformation by the second device 1s
greatly greater than an interval between control information
and uplink data in one time interval, and the second device
has suflicient time to prepare the data information. In this
way, when the control information and the uplink data
coexist in one time interval, the second device prepares the
data information based on the first control mnformation sent
by the first device and sends the data information based on
the second control information.

Optionally, 1n an embodiment of the present invention,
that the first resource 1s different from the second resource
includes: a time resource in the first resource 1s diflerent
from that 1n the second resource; or a frequency resource 1n
the first resource 1s different from that i the second
resource: or a codeword resource in the first resource 1s
different from that in the second resource.

Optionally, 1n an embodiment of the present invention, the
first control information includes a first index, the second
control information 1includes a second 1index, and the second
index corresponds to the first index.

Optionally, in an embodiment of the present invention,
that the second 1ndex corresponds to the first index includes:
the second index 1s the same as the first index; or the second
index differs from the first index by an oflset value; or the
second index corresponds to the first index based on a
function relationship; or the second index corresponds to the
first index based on a table relationship.

Optionally, 1n an embodiment of the present invention, the
second control information instructs the second device to
send or not to send the data information.

Optionally, 1n an embodiment of the present invention, the
second control information instructs, by using indication
information, the second device to send or not to send the data
information.

Alternatively, the second control information 1nstructs, by
using the second index, the second device to send or not to
send the data information.

Alternatively, the second control information 1nstructs, by

using a particular scrambling code of the second device, the
second device to send or not to send the data information.

Alternatively, the second control information 1nstructs, by
using a cyclic redundancy check code CRC of the second
device, the second device to send or not to send the data
information.

Optionally, 1n an embodiment of the present invention, the
first control information indicates a quantity of physical
resource blocks PRBs used by the second device to send the
data mmformation and a location of the PRBs used by the
second device to send the data information.

Alternatively, the first control information indicates a
quantity of physical resource blocks PRBs used by the
second device to send the data information, and the second
control information indicates a location of the PRBs used by
the second device to send the data information.

Optionally, 1n an embodiment of the present invention, the
transceiver 13 1s specifically configured to: send the first
control information to the second device on the first resource
by using downlink control information DCI; or

send the first control information to the second device on
the first resource by using Radio Resource Control RRC; or
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send the first control information to the second device on
the first resource by using a system broadcast message MIB
or a system message SIB.

Optionally, 1n an embodiment of the present invention, the
transceiver 13 1s specifically configured to: send the second
control information to the second device on the second

resource by using downlink control information DCI; or
send the second control information to the second device

on the second resource by using Radio Resource Control
RRC; or

send the second control information to the second device
on the second resource by using a system broadcast message
MIB or a system message SIB.

FIG. 9 1s a schematic structural diagram of a second
device according to the present invention. The second device
provided 1n this embodiment includes a processor 21, a
memory 22, a transceiver 23, and a system bus 24. The
memory 22 1s connected to the processor 21 and completes
communication with the processor 21 by using the system
bus 24. The memory 22 1s configured to store a computer
executable instruction. The processor 21 1s configured to run
the computer executable instruction, so that

the transceiver 23 recerves first control information sent
by a first device on a first resource and second control
information sent by the first device on a second resource;
and

the transceiver 23 sends data information to the first
device based on the first control information and the second
control information, where the first resource 1s diflerent from
the second resource.

In the second device provided in this embodiment of the
present invention, the first device sends the first control
information to the second device on the first resource.
Correspondingly, the second terminal recerves the first con-
trol information, prepares the data information based on the
first control information, and waits for sending the data
information. The second device further receives the second
control information sent by the first device on the second
resource different from the first resource, and sends the data
information based on the second control information. In this
process, the first resource 1s different from the second
resource, so that a duration of preparing the data information
by the second device 1s greatly greater than an interval
between control information and uplink data in one time
interval, and the second device has suflicient time to prepare
the data mformation. In this way, when the control infor-
mation and the uplink data coexist in one time interval, the
second device prepares the data information based on the
first control information sent by the first device and sends the
data mnformation based on the second control information.

Optionally, 1n an embodiment of the present mvention,
that the first resource 1s different from the second resource
includes: a time resource in the first resource 1s different
from that in the second resource; or a frequency resource 1n
the first resource 1s different from that in the second
resource: or a codeword resource in the first resource 1s
different from that 1n the second resource.

Optionally, in an embodiment of the present invention, the
first control information includes a first index, the second
control information includes a second index, and the second
index corresponds to the first index.

Optionally, 1n an embodiment of the present invention,
that the second 1ndex corresponds to the first index 1includes:
the second index 1s the same as the first index; or the second
index differs from the first index by an oflset value; or the
second 1ndex corresponds to the first index based on a
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function relationship; or the second index corresponds to the
first index based on a table relationship.

Optionally, 1n an embodiment of the present invention, the
processor 21 1s configured to determine, based on the second
control information, whether to send the data information to
the first device.

Optionally, 1n an embodiment of the present invention, the
processor 21 1s specifically configured to: determine, based
on indication information included in the second control
information, whether to send the data information to the first
device; or

determine, based on the second index in the second
control information, whether to send the data information to
the first device; or

determine, based on a particular scrambling code of the
second device, whether to send the data information to the
first device; or

determine, based on a cyclic redundancy check code CRC
of the second device, whether to send the data, information
to the first device.

Optionally, 1n an embodiment of the present invention, the
first control information indicates a quantity of physical
resource blocks PRBs used by the second device to send the
data information and a location of the PRBs used by the
second device to send the data information.

Alternatively, the first control information indicates a
quantity of physical resource blocks PRBs used by the
second device to send the data information, and the second
control information indicates a location of the PRBs used by
the second device to send the data information.

Optionally, 1n an embodiment of the present invention, the
transceiver 23 1s specifically configured to: recerve the first
control mformation sent by the first device on the first
resource by using downlink control information DCI; or

recerve the first control information sent by the first
device on the first resource by using Radio Resource Control
RRC; or

recerve the first control information sent by the first
device on the first resource by using a system broadcast
message MIB or a system message SIB.

Optionally, 1n an embodiment of the present invention, the
transceiver 23 1s specifically configured to: receive the
second control mformation sent by the first device on the
second resource by using downlink control information
DCI; or

recerve the second control information sent by the first
device on the second resource by using Radio Resource
Control RRC; or

recerve the second control information sent by the first
device on the second resource by using a system broadcast
message MIB or a system message SIB.

Persons of ordinary skill 1n the art may understand that all
or some of the steps of the method embodiments may be
implemented by a program instructing relevant hardware.
The program may be stored 1n a computer-readable storage
medium. When the program runs, the steps of the method
embodiments are performed. The foregoing storage medium
includes: any medium that can store program code, such as
a ROM, a RAM, a magnetic disk, or a compact disc.

Finally, 1t should be noted that the foregoing embodiments
are merely mtended for describing the technical solutions of
the present invention, but not for limiting the present inven-
tion. Although the present invention 1s described 1n detail
with reference to the foregoing embodiments, persons of
ordinary skill 1n the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replace-
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ments to some or all technical features thereoi, without
departing from the scope of the technical solutions of the
embodiments of the present invention.
What 1s claimed 1s:
1. An uplink scheduling information sending method,
comprising;
sending, by a network side device, first uplink scheduling
information and second uplink scheduling information
to user equipment (UE) on a first time resource to
enable the UE to prepare data information based on the
first uplink scheduling information of the first time
resource; and
sending, by the network side device, another first uplink
scheduling information and another second uplink
scheduling information to the UE on a second time
resource, wherein the first time resource 1s different
from the second time resource, and wherein the first
uplink scheduling information of the first time resource
and second uplink scheduling information of the sec-
ond time resource are used to instruct the UE to send
the data information to the network side device,

wherein the first uplink scheduling information of the first
time resource comprises a first index,
wherein the second uplink scheduling information of the
second time resource comprises a second mndex, and

wherein the second 1ndex of the second uplink scheduling
information of the second time resource corresponds to
the first index of the first uplink scheduling information
of the first time resource.

2. The uplink scheduling information sending method of
claim 1, wherein the second uplink scheduling information
ol the second time resource nstructs the UE to send or not
to send the data information.

3. The uplink scheduling information sending method of
claim 1, wherein either the first uplink scheduling informa-

tion of the first time resource indicates a quantity of physical
locks (PRBs) used by the UE to send the data

resource bl
information and a location of the PRBs used by the UE to
send the data information, or the first uplink scheduling
information of the first time resource 1indicates a quantity of
PRBs used by the UE to send the data information, and the
second uplink scheduling information of the second time
resource indicates a location of the PRBs used by the UE to
send the data information.
4. The uplink scheduling information sending method of
claim 1, wherein sending, by the network side device, the
first uplink scheduling information and the second uplink
scheduling information to the UE on the {irst time resource
COmprises:
sending, by the network side device, the first uplink
scheduling information and the second uplink sched-
uling information to the UE on the first time resource
by using downlink control information (DCI);

sending, by the network side device, the first uplink
scheduling mformation and the second uplink sched-
uling information to the UE on the first time resource
by using Radio Resource Control (RRC); or

sending, by the network side device, the first uplink

scheduling information and the second uplink sched-
uling information to the UE on the first time resource
by using a master information block (MIB) or a system
information block (SIB).

5. The uplink scheduling information sending method of
claim 1, wherein sending, by the network side device, the
other first uplink scheduling information and the other
second uplink scheduling information to the UE on the
second time resource comprises:
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sending, by the network side device, the other first uplink
scheduling information and the other second uplink
scheduling information to the UE on the second time
resource using downlink control information (DCI);

sending, by the network side device, the other first uplink
scheduling information and the other second uplink
scheduling information to the UE on the second time
resource by using Radio Resource Control (RRC); or

sending, by the network side device, the other first uplink
scheduling information and the other second uplink
scheduling information to the UE on the second time
resource using a master mnformation block (MIB) or a
system 1nformation block (SIB).
6. An uplink scheduling information receiving method,
comprising:
receiving, by user equipment (UE), first uplink scheduling
information and second uplink scheduling information
sent by a network side device on a first time resource;

preparing, by the UE, data information based on the first
uplink scheduling information of the first time
resource;

recewmg,, by the UE, another first uplink scheduling

information and another second uplink scheduling
information sent by the network side device on a
second time resource; and
sending, by the UE, the data information to the network
side device based on the first uplink scheduling infor-
mation of the first time resource and the second uplink
scheduling information of the second time resource,

wherein the first time resource 1s different from the second
time resource,

wherein the first uplink scheduling information of the first

time resource comprises a first imndex,
wherein the second uplink scheduling information of the
second time resource comprises a second mdex, and

wherein the second index of the second uplink scheduling
information of the second time resource corresponds to
the first index of the first uplink scheduling information
of the first time resource.

7. The uplink scheduling information receiving method of
claim 6, further comprising determining, by the UE based on
the second uplink scheduling information of the second time
resource, whether to send the data information to the net-
work side device.

8. The uplink scheduling information receiving method of
claim 6, further comprising:

determining, by the UE based on the first uplink sched-

uling information of the first time resource, a quantity
of physical resource blocks (PRBs) to send the data
information and a location of the PRBs to send the data
information; or

determining, by the UE, based on the first uplink sched-

uling information of the first time resource, a quantity
of PRBs to send the data information, and based on the
second uplink scheduling information of the second
time resource, a location of the PRBs used by the UE
to send the data information.

9. A network side device, comprising:

a Processor;

a memory;

a transceiver; and a system bus,

wherein the memory 1s connected to the processor and

completes communication with the processor using the
system bus,

wherein the memory 1s configured to store a computer

executable instruction that, when executed by the pro-
cessor, cause the network side device to:
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send first uplink scheduling information and second
uplink scheduling information to user equipment
(UE) on a first time resource so that the UE prepares

data information based on the first uplink scheduling
information ot the first time resource; and

send another first uplink scheduling information and
another second uplink scheduling information to the
UE on a second time resource,

wherein the first time resource 1s different tfrom the
second time resource,

wherein the first uplink scheduling information of the
first time resource and the second uplink scheduling,
information of the second time resource are used to
instruct the UE to send the data information to the
network side device,

wherein the first uplink scheduling mformation of the
first time resource comprises a first mndex,

wherein the second uplink scheduling information of
the second time resource comprises a second mdex,
and

wherein the second 1ndex of the second uplink scheduling
information of the second time resource corresponds to
the first index of the first uplink scheduling information

of the first time resource.

10. The network side device of claim 9, wherein second
control information of the second time resource instructs the
UE to send or not to send the data information.

11. The network side device of claim 9, wherein either the
first uplink scheduling information of the first time resource
indicates a quantity of physical resource blocks (PRBs) used
by the UE to send the data information and a location of the
PRBs used by the UE to send the data information, or the
first uplink scheduling information indicates a quantity of
PRBs used by the UE to send the data information, and the
second uplink scheduling information of the second time
resource indicates a location of the PRBs used by a second
device to send the data mformation.

12. The network side device of claim 9, wherein the
instructions further cause the network device to:

send the first uplink scheduling information and the
second uplink scheduling information to the UE using
downlink control information (DCI);

send the first uplink scheduling information and the

second uplink scheduling information to the UE using
Radio Resource Control (RRC); or

send the first uplink scheduling information and the
second uplink scheduling information to the UE using

a master information block (MIB) or a system infor-
mation block (SIB).
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13. User equipment (UE), comprising:

a Processor;

a memory;

a transcelver; and

a system bus,

wherein the memory 1s connected to the processor and

completes communication with the processor using the
system bus,

wherein the memory 1s configured to store a computer

executable instruction, and

wherein the processor 1s configured to run the computer

executable instruction that, when executed by the pro-

cessor, causes the UE to:

receive lirst uplink scheduling information and second
uplink scheduling information sent by a network side
device on a first time resource;

receive another first uplink scheduling information and
another second uplink scheduling information sent
by the network side device on a second time
resource;

prepare data information based on the first uplink
scheduling information of the first time resource; and

send the data information to the network side device
based on the first uplink scheduling information of
the first time resource and the second uplink sched-
uling imnformation of the second time resource,

wherein the first time resource 1s different from the
second time resource,

wherein the first uplink scheduling information of the
first time resource comprises a first mdex,

wherein the second uplink scheduling information of
the second time resource comprises a second dex,
and

wherein the second index of the second uplink sched-
uling iformation of the second time resource cor-
responds to the first index of the first uplink sched-
uling information of the first time resource.

14. The UE of claim 13, wherein the instructions further
cause the UE to determine, based on the second uplink
scheduling information of the second time resource, whether
to send the data information to the network side device.

15. The UE of claim 13, wherein the instructions further
cause the UE to:

determine, based on the first uplink scheduling informa-

tion of the first time resource, a quantity of physical
resource blocks (PRBs) to send the data information
and a location of the PRBs to send the data information;
or

determine, based on the first uplink scheduling informa-

tion of the first time resource, a quantity of PRBs to
send the data information and determine, based on the
second uplink scheduling information of the second
time resource, a location of the PRBs to send the data
information.
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